The concept of adaptive-like "memory" NK cells has been extensively investigated in 30 recent years. 
, and functional [8] [9] [10] 65 profile compared to conventional NK cells and have been suggested to contribute to 66 immunity against HCMV 1, 12 . We recently described a subset of tissue-resident 67 16 , and after 74 immunization with simian immunodeficiency virus (SIV) in rhesus macaques 18 . 75
Together, current data indicate that viral infections might drive and shift the 76 development of unique NK cell subsets in different compartments. 77
The human lung is a frequent site of acute infections, including infections with 78 viruses such as influenza virus, respiratory syncytial virus (RSV), and HCMV, as well 79 as serving as a reservoir for latent HCMV infection 19 identified not only in peripheral blood but also in the lung (Fig. 1a) . Surprisingly, KIR 106 and NKG2C were also co-expressed on CD56 bright
CD16
-lung NK cells, with varying 107 frequencies between donors (Fig. 1b, 
-lung NK cells co-expressing KIR and NKG2C ( Fig. 1 a, NKp80, and higher levels of CD8 (Fig. 1d) . In addition to these expression patterns, 120 co-expressed CD69 (80%) and CD49a (77%), and a substantial proportion (38%) also 133 co-expressed CD103 (Fig. 2a, b In order to determine whether adaptive-like lung trNK cells differ from non-175   adaptive CD49a  -KIR  -NKG2C  -CD56   bright   CD16 -lung trNK cells, we compared 176 expression levels of genes associated with functional competence (Fig. 3a) . Gene 177 expression in adaptive-like trNK cells was higher for IFNG, IL33, XCL1 and GZMH 178 (granzyme H), and lower for GNLY (granulysin), GZMA (granzyme A), GZMK 179 (granzyme K), IL2RB (CD122) and IL18RAP as compared to non-adaptive lung trNK 180 cells (Fig. 3a) . 181
On the protein level, expression levels of perforin were similar in non-adaptive and 182 adaptive-like trNK cells (Fig. 3b, c) , consistent with previous results comparing CD49a - 
183
and CD49a
+ lung NK cells 25 . In contrast, adaptive-like trNK cells expressed elevated 184 levels of granzyme B as compared to non-adaptive trNK cells (Fig. 3b, c) . Expression 185 of granzyme B in adaptive-like trNK cells indicated a potential cytotoxic function in 186 this particular subset, despite lung NK cells generally being characterized as 187 hyporesponsive to target cell stimulation 20, 21 . Intriguingly, NK cells from donors with 188 an expansion of adaptive-like trNK cells in the lung degranulated stronger and produced 189 more TNF compared to those from donors without such expansions (Fig. 3d) . In 190 particular NK cells co-expressing CD49a and KIR degranulated strongly and produced 191 high levels of TNF upon target cell stimulation (Fig. 3d-f (Fig. 4a, b) (Fig. 4c) . However, there was a substantial 219 overlap within each of these subsets between lung and peripheral blood (Fig. 4c) cell subset in 16% of the blood donors (Fig. 5a, b (Fig. 6a) . Based on high protein expression of CD49a, pan-269 KIR, NKG2C, CD8, and lower expression of NKp80 and CD45RA (Fig. 1e, f Fig. 6f, g, Supplementary Fig. 4b, c) . In addition to the above-mentioned pathways 315 involved in metabolic modifications, several distinct genes have been shown to be 316 associated to oxidative stress in cytokine-stimulated CD8 + T and NK cells [37] [38] [39] . Indeed, 317 gene expression levels for TXN1, PRDX1, and SOD1 were higher in 318
CD49a
+ KIR + NKG2C + CD56 bright CD16 -NK cells in both peripheral blood and lung as 319 compared to the non-adaptive counterpart ( Supplementary Fig. 4d ). However, while 320 DUSP1 and TXNIP 39 were downregulated in adaptive-like lung trNK cells 321 ( Supplementary Fig. 4e Since we showed that adaptive-like lung trNK cells were hyperresponsive, they 370 might be clinically relevant, e.g. in the defense against malignant target cells. Lung 371
CD8
+ TRM cells have previously been shown to be able to control tumor growth and to 372 be essential for anti-cancer vaccination in mice and also correlated with increased 373 survival in lung cancer patients 49 . In addition to strong target cell-responsiveness, we 374 observed increased gene expression levels of GZMH and CCL5 in adaptive-like lung 375 and blood NK cells, respectively. An antiviral activity has been proposed for granzyme 376 Table 1 . Furthermore, healthy blood was collected from 421 regular blood donors. The regional review board in Stockholm approved the study, and 422 all donors gave informed written consent prior to collection of samples. 423
424

Processing of tissue specimens and peripheral blood 425
Lung tissue was processed as previously described 20 . Briefly, a small part of 426 macroscopically tumor-free human lung tissue from each patient was transferred into 427 ice-cold Krebs-Henseleit buffer and stored on ice for less than 18 h until further 428 processing. The tissue was digested using collagenase II (0.25 mg/ml, Sigma-Aldrich) 429
and DNase (0.2 mg/ml, Roche), filtered and washed in complete RPMI 1640 medium 430 (Thermo Scientific) supplemented with 10% FCS (Thermo Scientific), 1 mM L-431 glutamine (Invitrogen), 100 U/ml penicillin, and 50 µg/ml streptomycin (R10 medium). 432
Finally, mononuclear cells from the lung cell suspensions and peripheral blood were 433 isolated by density gradient centrifugation (Lymphoprep Inhibitor (Takara), and ERCC RNA spike in controls (Ambion)) in a 96-well V-bottom 448 PCR plate (Thermo Fisher). Sorted cells were then frozen and stored at -80°C until they 449 could be processed. Subsequent steps were performed following the standard SMART-450
Seq2 protocol with 22 cycles of cDNA amplification and sample quality was 451 determined using a bioanalyzer (Agilent, High Sensitivity DNA chip). 5ng of amplified 452 cDNA was taken for tagmentation using a customized in-house protocol 57 29 were analyzed using 470 deSeq2 to identify differentially expressed genes. Heatmaps of gene expression were 471 generated using Pheatmap in R and show the z-score for differentially expressed genes 472 (as determined above in deSeq2) for all donors and replicates. and data were analyzed using FlowJo version 9.5.2 and version 10.6.1 (Tree Star Inc). 517
UMAPs were constructed in FlowJo 10.6.1 using the UMAP plugin. UMAP 518 coordinates and protein expression data were subsequently exported from FlowJo, and 519 protein expression for each parameter was normalized to a value between 0 and 100. 520 UMAP plots were made in R using ggplot, and color scale show log2(normalized 521 protein expression +1). GraphPad Prism 6 and 7 (GraphPad Software) was used for statistical analysis. For 556 each analysis, measurements were taken from distinct samples. The statistical method 557 used is indicated in each figure legend. 558
Data Availability 559
The dataset generated for this study can be found in the Gene Expression Omnibus with 560 accession no. xxxx (data will be deposited and made available before publication). 
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